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_ _ ABSTRACT
Ch11dren £ ab111ty to. recognlze unfamlllar faces shows an unusual

deve10pmental trend, performance rmproves fromq% to 11 years, followed ; s

3

by a temporary regresslon at 12 years, andthenrecovers to adult 1eve1

4 .

-Study (1} tested children (5 ~ 11 years) on aefake matchlng and

.

recognltlon task. Rasults showedfthat age dlfference51n face recognltlon
are-a.fdnction of encodtng ab111ty_at acQulsltloarand;oannot be attrabuted
to an aéemrelated‘imororeaent in'recognitioolor;atorage skills.

Stod§.£22 examined tﬁé,effect'of'orientatiorion childreo{sii? +:16 years}"“

e - B

- - * - - - N - * ‘A

face recognition and found an inversion effect for children under ‘10 years

" . . . ' L B .
- [ L)

pluo'a aignifipaﬁt improvement. in petforﬁanoe for both uprigﬁt-and'ihyerted‘-

- faces. ?his updates ea;liernfindings aqd indidétaa a) the oohtr?bution otw ‘
- generar'pattarn egcoding aﬂilks'to recogﬁition of.uoright faces; b) thatw
" young chiidreﬁ's'face encoding is oriantatiqﬁ;agﬁsitive. L '
. D N : T

Study (3} assessed’ the generalft;rof the.uaosoal regression at 12;yeara,d

. - ) v . AR . . .

and found that a si@ilar.‘dip’ in perforﬁaﬁce also occurs for childrenfs}
:reoogﬁition of pictures (houses). These data aoégeat that ohiidren‘s |

1recogn1tlon of faces. and p1ctures ‘may be” essentlally sxmllar proceSses.

QThe flndlngﬁ*ofca 'd1p In chlldren splcturerecognltlon adds to a.
. . . i I » o I ‘

" growing catalogue of similar devalqpmental regre531ons. P0331b1a explanafions

N ’ ) . o
for this-temporary loss. of ability are discussed. "

e m ., -



- .The Ups and Downs of Face Recognitions’

A Unique Developmental Tren

Children's abilityLto“recognize'&nfamiliar aces-shows-a most'unusﬁal'

.

- - * ‘ .o
developmental trend see Figure I. Tth curve has been found in both f:,
Amerlcan ch11dren (Carey, 19?8) and 1n my owrt. work Wlth Scottiéh ch11dren j

\

(F11n, 1980), and 1t ra1ses two 1nterest1ng questlous.- ;' L \\;f'

(l) What aspects of face recognltlon are changlng betyeen 6 and 11

years to produce such a d1st1nct1ve 1mprovemeﬂt-1n performance?

Is the U shaped &spect of this curve pecu11ar to ch11dreu s,

\ ’

_'recognmtlon of faccs or doesI1t extend to thelr recognltlon of’r

nqn-faclal st1mu11? T : ;‘ ' o R h-‘fvgm-»~~ ‘

‘Consider.first'tﬁe:ihitdaf iﬁprovement iﬁlperformance; what is the .
‘ ghlngbaud rgcognltlon

task with ch11dren of 5 to 11 years are pert1nent. . aE T ' o

Lo

3 -

7'Study 1 ', This experlment-wasWdestgned~to—measure‘re1ative-cue salieﬁce"of"*"*“

‘fac1a1 features and was based on an ear11er study by Dav1es, E111s and
g

:Shepherd (19??) I There were elghty sub;ects, tweuty of. each ‘age level -

- .ﬁ5 ? 9 11 years and approxlmately egual numbers of males and females ‘in |
. ,l ‘..r. . - -
each group._ The st1mu11 were b1ack and Whlte photographs of faces
II ’ - -
constructed‘from feature var;auts'selecced froq.the Male Caucasian Photofit .

. Kit‘(Figurelﬁdf Children-were shown a tafget-face,‘andfthen asked to se1ect

the'same face from an arraf\éf six faces,‘five of whicﬁ differed'from'tﬁe "
target by oneffeatﬁre coﬁponent.f Each:subJect was glveu 20 tr1a1s, 1?
fwithfthe target‘face preseqc~(match1ng condition), and 10 with tpe_target
. TS . o " _ AR
. face absent (memory condition)i However, tﬂere was 1o sigﬂificant*fhteraction

-focnd for Age X Delay (matchlng vs memory)a S e -y
. N - N - : ' )
Fon each subject, tota1 errors were recorded aud subd1v1ded 1nto Whlch

N ~

of;the 5 featpre d1stractors Hadubeen selected instead of the targét face.
(The results of errors to specific feature variants are giveh;iﬁ FFin' (in
prepaéation)). Figure 3 shows the @ean eriér ratés for the 4 ageﬁgrshps}aqd

- ] a
- Fl




.. . : - - '

the two delay cond1t16ns (métchlﬁg and memory) Performance'was found to '

1mprove with age (F (3 ?6) = 21. 7; p 3 .Ol) Older chlfdren of 9 and ll

years made feWer errors than both younger groups 5 and 7 years (Tukey

- ‘..

tqsts, p < .Ol) Mpre errors occurred in the memory condltlon compared to

* LIRS

the matchlng condltlon (F(l 76) = 10 1 < Ol)

7 P

..“ The absence of an Age Delay 1nteractlon suggested that .the source of
. yo, . i

s the age d1fferences in, this\facfﬂrecogn1tlon task was located at the 1n1t1al

. encodﬂng stage.. The add1t1onal burden of stor1ng and recognlzlng the

1nformatlon 1n the memory cond1tlon d1d not affect the developmental trend. -

S -

These results questlon a prev1ous f1nd1ng by Sophlan and St1gler (1981)

LI " -

- who - employed a, very 31m11ar task, but found that an age related 1mprovement

T

.I-"'_,;s-'
J. ’
Ln/perceptual sklll d1d not account for age d1fferences 1n recogn1tlon T-
. [egory, However, their data dosshow a number of ce111ng effects which may
nge masked underlylng developmental.trends. The above-concluslon that'

-

age d1fferences are located at the 1n1t1al acqu1s1t1on stage concurs; W1th

-

- _........_.,_,_\___,_._ — .. [P .

coﬂ%emporary theoret1cal accounts of memory development (e g, Perlmutter

-
Q

and Lange, 1978)

L .. ©

Further support’ for -an age-related change occﬁrrrng at the acqu1s1tlon

—-— —-— »

-

' stage comes from Carey's. (1978) theOry of the development of face recognltlon..

' She proposes that an{gncodlng—sW1tch takes place 1n face percéptlon at- lO years

-ﬂi“‘

',;.of age. Young ch1ldren encode p1ecemeal deta1ls whereas older chlldren (>10

. -
- -

years and adults)rely on: conf1gurat1onal 1nformatlon . The ev1dentraltba51s

. l fﬁr th1s argument comes from two sourcesea) the paraphernaha study (Dlamond

LY
[ N

‘; and Carey, 197?), and b) the 1nvers1on study (Carey, D1amond and Woods, 1980)
whlch is examined here. ‘Carey et al (1980), tested 6 and 1Q year old

- |ﬂ)_

. chlldren ] recognltlon memory for upright and 1nverted faces. They found

-

the normal 1mprovement W1th age for upright faces, but no age d1fference-

¥
*

‘"77 for recogn1tlon of 1nverted aces. The 10 year,plds showed the typ1cal

3

“

\
adult inversion effect, performance was, compared to.theslnverted faces.

But, the 6 year olds showed no " inversion effect, the1r face recognition

_accuracy‘qas.the samelfor both.orieﬁtatidns.




[

- it we look at Carey s (1981) interpretatlon of these data, she has
. \ \ -
argued that, " "As abstract meangngless patterng, inverted and uprlght faces
2
do not‘dlffer and thus bo present the same'problems for an a11-purpose
pattern ericoding.mechanisp (Page 18). s “the ageidlfference for

-
e ’ s .

recognltlon of uprlght face cannot be accounted for in termsipf general

- .. L]

effects for recognltlon of 1nverted faces. Instead, she proposes that-the

knowledge which can - on1 be app11ed to uprlght faces. This knowledge'is,

LY ——

- reflected .in the ab111ty o encode conf1guratlona1 1nformatlon, rather o
o than the p1ecemea1 detaLls on wh1ch .young. ch11dren base their recognltlon

Judgements.c The older ch11dren show\an inver31on effect because they £ind -
! ; * f -
1t d1ff1cu1t to encode conflguratlonal 1nformatlon from 1nverted faces and

'ml.lst resort, to plecemeal 1nf01'mat10n. Hence the Iabsencg of an 1nver310n
’ T : v B I.'J-

;effect for young chiidren (their piecemeal encoding is 1ess disrupted by

1nverslon), and the lack- of a developmental treﬂd for - recogn1t10n of 1nverted
:\- . - - L ! f .
faces. \.3 . ' .t ' : R

e ' . o ) C [ L .

'-.yovever; the complete absence of age_differences'ﬁrom 6 to 10 years
:_in'a cognitivd task of this nature:is\nostaunusual. Recent findings from‘
P d

Young and Blon (1980, 1981) suggest that the.orlglnaldata may have been ..

e r._- Lo e
-

°contam1nated by floor effects. b ﬂ% They found’ that- if elther a very

- N . -

bsmall set of stimulus faces were used, or if the faces: were known to the
"
bJects, then even ,the performance of young children (7 years) was d1srupted

"by inversion. (Carey, 1981 also discusses the po3s1b111ty'of_floor effects).
2Thefefore, it is possible that these floor effecks may mask both.an inversion

F ]

"effect for chi]dﬁen undﬁf 10 years of age and a deveiopmental'improvement

'~for children‘s'recognition of inverted faces. Iflso, this would have 1ed to

+ 1

an- underestlmatlon of the\contrlbutlon of general pattern encodlng sk111s-¢n
[ 3

éhe development of ch11dren‘s ab111ty to recognise uprlght faces. ThlS‘
k v

hypothesls was tested in the second study.

1
. ‘N

6"

—
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v ' . ! n - : '
* hl

- Studg 2 ~To reduce the 11ke11hPod of floor effects, the face recognltlon

test was made re1at1ve1y easy by u31ng small numbers of st1mu11 and long

3 4 1

exposure dnratlons at 1nspect10n kForbes, 1975) e

M .0
(

There were 271 subJects, com r131ng 12 gIOU?SrOf ch11d§en, 2 classes __l :

(M 31ze = 22) from each of the £r des Prlmary 3 6, 7 Senlor 1 2 5.

Mean ages of these groups were 7, 10, 11, 12 13 16 years respectlvely.

-
i
|-

There were approxlmately equal numbers of males and females in each

4 [l

’ ‘-

l“\n ’ 4 .
[ . £ ‘. -

he stimuli were 40 black and white slides of‘boya' taceZLwhich had |,

™

been photographed under uniform conditions. 'These were diqid d into .2
'.aeta, each comprising 10 target and 10 distractor faces...ﬂhe two sets of
' TaEeslwere counter-balanced across orientation at each age.level. -The

upright face recogmition test was given first for all groups._ Children
 were ‘shown the ‘10 target faces for 8 seconds Eaéh. Then the 20 randomly
_mixed target and alstractor faces ‘were dlsplayed for 4 seconds each.“ The -

_ §ub3ects were instructed to fespond "old" or_"pew for each face on.a

]
L

.épeeiallx-brepared r d se sheet.” This' test was followed by the inverted

ke

- -
’ S

1]

conditiﬁn, instructions and.procedure as above. Faces were inverfed at
both 1nspection and test ph ses. .

For each ubject h1t ang false alarm rates were scored and frcm.theaeﬂ-
i 7 ) T . ST - 'I_ ' i i o
.a d' score was alcnlated r upright and inverted faces. ' The mean scores

~for each age level are shown inSFigure 4, K LI

SubJects were better at re ognlzlng the uprlght faces than.the 1nverted
' faces (F (I »265) = 528.0,‘p < L0L). At every.age level ch11dren s d'
) score&‘werel31gn1ficant1y higher for upright stimuli (t tests, p < .01).

B IThus}{in inversion effect was found for children under 10 years'of;age
Tili.e. 7 }ears),;as well as for older children,'apd‘thia replicates the

R . N NN 6

- result obtained by Young and Bion (1980): It now seems quite apparent that

the previbus data on childrap's recognition of inverted faces may have been

contaminated by floor effects.




-

Signifieant developmental tfends were found for both reeognition‘gf“

upriéht faces (F(5 259) ' 10. 16, P < 01)_and7inverted'faces (E{S;QSQDI?I

5.90.’ p <;01)o - ’ . ) - ! . I‘ -3

L o

Hence, . when floofleffects'are:eliﬁinated, childfen‘s recognition of;

1nverted faces can be seen to merove thh age. Followfng Carey‘s

- "t

argument (above) the sxgn1f1cant 1mprovement in reCognLtLon of 1nverted
. &= ' ! -
faces suggests_that age dxfferenceszln generdl pattern.encodxng skills

i
-

" probably do' dontribnte to the &evelopment of face recpgnition,

;

‘,'4 © A sxgnlfxcant 1nteractxon was found between age, and orientation

(F . (5 265) = 6. 83 p < .0l). Thxs_xndl ates that, alongsxde the develooment

_of general pattern encoding ability, s dd1t10na1 factor is
' contrlbutlng to the steeper develoo//ntal trend - for recognLtLon of uprxghtdé

P

faces. Carey (1981) calls this "knowledge of faces perse', however the

'very-peculiarity of inverted faces makes them unsuitable as a baseline
' '-t.!’ . - . "

A

‘e

‘from which to assess the contribution of normal pictorial encoding skills s * °

to the face recoggition process. . ' ‘

5
» .

— ’ " ' ’ » \ ° ’
To return to the original question; what aspects of face recognition
" S r ) - 'l - - El

are changing between.6 and 1l yearssto_produce the “improvement in

»
-~

Fl

performance? uFirst,‘the age differences in children's face‘recognition
. appear to be located at the initial acquisition stage, rather than at the

o

later,stages of storage or recognition. ' Carey (1981) has “suggested that

* s

the develoonent of configurationai eﬁepdiné'is respongible for this trendt
Yoﬁng chiidren encodekpiecemeil'information Whereas dlder chilaren'reiy:
on configurational &etailsfu:Chi}dpgn of 10 yeans‘and,olderlshow-an; o
-inversion effect'beceuseltheir qonfiguration encoding 1is orientation':

) sensitiﬁe. The inversion data reporteé here oo not‘suppont‘this encoding -
switch theory, as children younger than 10 years.also showed an inve;;?on

effect. Thus if an encoding change takes place, 1t;may be mote subtle

than‘Carey has suggested. N ' ‘_ : .

i




’,-I The grovth of children'g knowledge of faces is undoéubtedly important

v ~
’ . .

for the development of memory for faces. However, One should not

F [
' underesthate "the potent1a1 contrrbutron of .more general pattern encod1ng

; and p1ctor1a1 memory skrlls ‘during the perrod of the ear1y impngvement 1n

Il
a-
. a

performance (? - 11 years) _p.f_ L o 'ol R

it I we turn now to the observed regressron a€ puberty, rerthrscevrdence

e
“ that face recognrtron is subserved by -a spec1a1 mechanrsm? No similar d1ps

have been reported fon ch11dren 5 récognlplon in. p1ctures. But;_lt is

‘

posqthle that\pxevlous studies of children's p1cture memory had mlssed the
s

R 'regre331on at puberty due to contamlnatlon by floor or céﬁllng effects or

because of 1nadequate sampllng of age groups. The th1rd study examlned

. . - ]

whether the face recognltlon curve 13 un1que, by.testlng ch11dren 5 -

(? - 15 years) ab111ty to- recognlze p1ctures of houses., -

Study 3 . Subjgzts (N = 14%) were 51x olasses of sthoolchlldren from ;;

-
. | L]

Prrmary 3 6(‘? and Senlor 1, 2, 4. Mean ages. of these groups were ? 10,

- -

N

11 12 13 and 15 years reSpectlvely. ST . . :

. [}

From the sllde library &t Gray's School of Art, hberdeen, 50 .coloured
f - . . . [ . * . = .

- slides of country houses were borrowedr These were selected for their '

?aimilarity in terms of size, period of architecture and photographic
: _;presentatfon. They were randomly divided into 20 target and'30'distraqtor o

o.Stimali, Each target.slide was shown for 2 seconds with.an ISI of .1

. i L ' . i . L*

;'second. During th¢ test phase each slide wassexposed for é"secondslwich‘z-(i;.

5 seconds between slides. Children were asked to respond 'old' or\'mew’ to
. . | C 1 ] ‘ '. o v ) N ". -.A-
: each slidenand from their reSponses a d' score was.calcu%fted fo each'childu

- o »

\?; The mean d'° score for each age group are shown in figure 5. (A ean adult

i score 1s appended for comparlson ‘but thlS was not ificluded in "the analysxs). '

- t

There was a ma1n'effect for Age of SubJect (F (5 130) = 2,76, p < 05), __1;

recognrtlon accuracy 1mproves between 7 and 12 years (p < .05) but dec11nes
'{ from 12 to 13 years (p < .05) (Newman—Keuls ‘tests). Thereafter, accuracy.__

.

.again improves, thus the developmental curve‘for recognition of pictures also




shows a temporary dec11ne at 13 years of age.

S, -

If one compares the developmental curves portrayed 1n Flgures l and 5,

& strlklng pattern of. slmllarlty can Bé seen. ThlS 1ndlcates ‘that: the, d1p

L
-

is related to'the-development of vlsual recognltlon memory,_rather than a’

- pecullarlty of face recognltlon. Although there have been no pravlous

“

'.reports of dlps 1n recognatlon memory 1tself there’have been U-shaped
L

curves deécr}bed for problem-solveng tasks 1nvolv1ng mnemonic strategles

- "

across this age range (Somerville and Wellman, 1979, Welr, 196é) These

b
-

tempofary regr2331ons are usually accOunted for in terms of gfbwth errors.
i
That ‘is, 1n the course of development the child changes from one oA

*» LI - » » -

cognlthve strategy (ﬁhlch has been well mastered) to a new and,potentlally

' - - .

_more eff1c1ent strategy (whlch has'not) Durlng the‘tran51tlon permod

-

when the ch11d has re11nqulshed the old strategy, but is not yet fully

. ‘ .
-prof1c1ent w1th_the new stnategy, overall performance seems to be

-

ltonporarlly dlsrupted. The transltlon from crawllng to walking is’a. good

'example of a growth error,durlng the cHangeover period theﬁchlld s overal%

+ »
) moblllty is reduced.v In the case of’ vlsual recogn1t10n memory, the ch11d

may be sw1tch1ng from encod1ng.1nd1V1dual 1nputs separately to employlng

- +

: Ay
a formal cla331f1catlon system (such as prpfotypes) for categorlzrhg 1ncom1ng

- _ r
-1nformatlon. Alternatlvely, Dlamond and-Carey (1980) offer a maturatlonal
: explanatﬁ%n for- the d1p in face recognltlon. f-: -_ e .';--“_ :1'kft:lx-f:'.

*

" The 1nc1dence of U shaped behavloural growth is not however, restr1cted
- - N .

- to the preadolescént perlod or to mnemonlc tasks. Documentatlon of drps i

Strauss (1982) for a hroader dlscuéslon of th1s phenomenon, The lengthenlng

catalogue ‘of regresslons in ahlldren s cogn1t1ve ab111ty suggests that these

¥

f .
dips and dlscontlnultles may be an 1mportant key to understand1ng theibaslc

processes of deqelopmenta

+ 3

o : : : BRI .
Footnote} Addltlonal data from a pllot study with pictures of flag§=are also o

’
PR -

'shown, aIthougb the trend is 'similar, no. slgnlflcant age effects were found.\h

.o . ' L LS A v |

B e e e =
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